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. EXPRESS MAIL LABEL NO. EL 97571 8761 US PATENT 

STEERABLE CATHETER FOR RIGHT CORONARY ARTERY 

BACKGROUND OF THE INVENTION 
[0001] This invention relates generally to catheters for coronary arteries and more 

particularly to a steerable catheter that has a distal segment to abut an inside surface of an ascending 
aorta and that also has a three dimensional distal portion to facilitate entry of a distal tip into the 
ostium of a right coronary artery extending from the ascending aorta such that the catheter is 
adequately supported for subsequent procedures. 

[0002] The use of catheters in diagnosing and treating vessels in a human body is well 

known. One particular known therapeutic use of catheters is in performing percutaneous 
transluminal coronary angioplasty (PTCA). One technique for performing PTCA in a right 
coronary artery includes inserting a guide catheter into a femoral artery and advancing the guide 
catheter such that its distal tip moves through that artery, up the descending aorta, and ultimately 
into the ostium of the right coronary artery. A balloon catheter may then be pushed through the 
guide catheter into the right coronary artery to perform medical procedures in known manner. As 
an example of a diagnostic use, a diagnostic catheter can be similarly placed and then used to 
conduct a radiopaque dye injected in known manner. The main difference between a guide catheter 
and a diagnostic catheter is that the lumen is typically larger in a guide catheter to acconmiodate 
various tools and instruments that are pushed through the lumen. 

[0003] Catheter terminology has not be consistently used or adopted by the medical 

profession or by medical publications. Accordingly, for definitional purposes herein, catheters for 
the right coronary artery can be divided into two functional categories: the "completely preformed 
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catheter" and the "steerable catheter". Both types have a preformed tip designed to be positioned in 
the ostium of the right coronary artery. The completely preformed catheter, known by some as a 
non-torqueable catheter, is designed such that the preformed tip can be positioned in the ostiimi of 
the right coronary artery simply by advancing the catheter to the proper level, without manipulating 
or torquing (twisting) the catheter. Completely preformed catheters generally require a lower 
degree of skill to position the tip in the ostium of the right coronary artery; however, they do not 
always work well for all patients due to different morphologies among patients. 
[0004] The second type of catheter for the right coronary artery is the "steerable catheter". 

A steerable catheter, known by some as a partially preformed catheter or a torquable catheter, can be 
torqued (twisted) to steer the catheter to the desired location. The proximal end of the catheter is 
torqued, typically in a clockwise direction, which causes the distal end of the catheter to also twist 
and be steered into the ostium of the right coronary artery. Steerable catheters require a greater 
degree of skill, but work with a greater variety of morphologies. Steerable catheters (and fully 
preformed catheters) can be used for both therapeutic and diagnostic purposes and thus include both 
guide and diagnostic catheters. In other words, "steerable catheter" as used herein includes the 
subclasses of both guide and diagnostic catheters. 

[0005] There are no known three-dimensioned steerable guide catheters in the marketplace. 

The VR (Voda Right) catheter available from Scimed Life Systems, Inc. is three-dimensional and is 
a guide-type catheter, but it is not steerable. The Williams catheter also available from Scimed Life 
Systems, Inc. is a three-dimensional steerable catheter, but it is a diagnostic catheter and not a guide 
catheter. 

[0006] Thus, there are known types of catheters designed for the right coronary artery. 

However, there remains the need for a new type of steerable catheter that can be readily used with 
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different right coronary artery morphologies found in patients. There is also a need for a steerable 
catheter, especially of the guide type, that can be better controlled and that has a distal end that is 
better supported and more stable when the tip is positioned in the ostium of the right coronary artery 
so the forces exerted by pushing tools and instruments through the lumen of the catheter do not 
cause the tip to move or become dislodged from the ostium of the right coronary artery. There is 
the particular need for a steerable catheter which has a preformed three-dimensional distal end 
portion having a tip and shaped such that the tip readily enters the ostium of the right coronary 
artery upon the placement of the catheter or when suitable torque is applied to the proximal end of 
the catheter and such that the distal end portion is adequately supported for subsequent procedures. 
Such need is intended to be satisfied pursuant to the disclosxjre in my United States Patent No. 
6,595,983; however, an improvement on my prior invention has been invented as described below. 

SUMMARY OF THE INVENTION 
[0007] The present invention meets the aforementioned needs by providing a novel and 

improved catheter for a right coronary artery and especially a three dimensional steerable catheter to 
selectively engage the ostium of a right coronary artery in a patient. The catheter of the present 
invention has a distal tip that can be readily placed in the ostia of right coronary arteries across a 
range of morphologies for such arteries and that is adequately supported when properly positioned. 
The structure of the catheter is such that it allows a relatively long, atraumatic tip to be used which 
provides for easier, less traumatic use of the catheter. 

[0008] Such a steerable catheter as defined by the present invention to engage the ostium of 

a right coronary artery in a patient comprises a proximal shaft having a proximal end to receive 
manipulation by a user outside a patient in whom the catheter is used, wherein the proximal shaft 
transmits torque applied at the proximal end. This catheter fiirther comprises a distal shaft 
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extending from the proximal shaft opposite the proximal end of the proximal shaft such that the 
distal shaft is responsive to torque transmitted by the proximal shaft. The distal shaft includes a 
preformed support section including: a transition segment extending from the proximal shaft; and 
an abutment segment extending from the transition segment such that the abutment segment abuts 
an interior surface of the ascending aorta of the patient when the catheter is in place within the 
patient. The distal shaft also includes a preformed ostium entry section extending from the support 
section. It includes a first segment, extending from the abutment segment, and a second segment, 
extending from the first segment. In at least a natural state of the catheter outside the patient with 
the support section of the catheter in a sagital plane relative to the patient, the first segment of a 
preferred embodiment lies in that sagital plane or to the patient's right of that sagital plane when the 
first segment extends to the patient's anterior from the preformed support section, and the second 
segment extends back toward such sagital plane. 

[0009] A catheter for a right coronary artery in accordance with the present invention can 

also be defined as comprising: a proximal shaft having a proximal end to receive manipulation by a 
user outside a patient in whom the catheter is used; and a distal shaft extending from the proximal 
shaft opposite the proximal end of the proximal shaft. The distal shaft includes a preformed support 
section to abut a posterior interior surface of the ascending aorta of the patient. This support section 
includes: a transition segment connected to the proximal shaft at a first bend initially forming an 
included angle of between 135^ and 175^ wherein the transition segment is initially substantially 
linear; and an abutment segment connected to the transition segment at a second bend initially 
forming an included angle of between 13 5** and 175°, wherem the abutment segment is initially 
substantially linear. The distal shaft also includes a preformed ostium entry section extending from 
the preformed support section. The preformed ostium entry section includes: a first segment 
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connected to the abutment segment at a third bend initially foraiing an included angle of between 
80*' and 170°, wherein the first segment is initially substantially linear; a second segment connected 
to the first segment at a fourth bend initially forming an included angle of between 90° and 175°, 
wherein the second segment is initially substantially linear; and wherein the first and second 
segments are initially offset in different directions fi:om an imaginary plane including at least the 
abutment segment of the preformed support section. In a particular implementation, the first 
segment is disposed at an initial angle of 130° to 180° relative to one such imaginary plane; and the 
second segment is disposed at an initial angle of 0° to 90° from a plane defined by the first segment 
and the abutment segment of the preformed support section. In a more specific implementation, the 
transition segment has a length between 20 millimeters and 80 millimeters, the abutment segment 
has a length between 5 millimeters and 40 millimeters, the fu-st segment has a length between 5 
millimeters and 55 millimeters, and the second segment has a length between 5 millimeters and 55 
millimeters. The second segment terminates at a distal tip which enters the ostium of a right 
coronary artery when the catheter is properly placed in the patient. There may be another bend 
between the transition segment and the proximal shaft of between 140° and 180° and another bend 
between the abutment segment and the transition segment of between 140° and 180°. The transition 
segment can be twisted relative to the proximal shaft. 

[0010] A three dimensional steerable catheter to engage the ostium of a right coronary 

artery of a patient can also be defined as comprising a proximal shaft and a distal shaft extending 
fi-om the proximal shaft. The distal shaft includes: a preformed support section having a transition 
segment extending from the proximal shaft; an abutment segment extending from the transition 
segment; and a preformed ostium entry section extending from the support section. The ostium 
entry section includes a first segment, extending from the abutment segment, and a second segment, 
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extending from the first segment. The second segment teraiinates in a distal tip. When the 
proximal shaft is torqued clockwise to engage the distal tip into the ostium of the right coronary 
artery, the distal tip follows a plane that includes the abutment section and a point of connection 
between the first segment and the second segment. 

[0011] A three dimensional steerable catheter to selectively engage the ostium of a right 

coronary artery of a patient can also be defined as comprising a proximal shaft having a proximal 
end to receive manipulation by a user outside the patient in whom the catheter is used, wherein the 
proximal shaft transmits torque applied at the proximal end. A distal shaft extends from the 
proximal shaft opposite the proximal end of the proximal shaft such that the distal shaft is 
responsive to torque transmitted by the proximal shaft. The distal shaft includes a preformed 
support section having a transition segment extending from the proximal shaft and an abutment 
segment extending from the transition segment. The preformed support section also includes a 
preformed ostium entry section extending from the support section and including a first segment 
extending from the abutment segment. The abutment segment abuts an interior surface of the 
patient's ascending aorta in a plane formed by a tangent of an axis of the first segment when the 
catheter is positioned within the ostium of the right coronary artery. 

[0012] A three dimensional steerable catheter to engage the ostium of a right coronary 

artery of a patient can also be defined as comprising a proximal shaft and a distal shaft extending 
from the proximal shaft. The distal shaft includes: a preformed support section having a transition 
segment extending from the proximal shaft and an abutment segment extending from the transition 
segment; and a preformed ostium entry section extending from the support section and having a first 
segment, extending from the abutment segment, and a second segment, extending from the first 
segment. The second segment terminates in a distal tip such that when the distal tip is positioned in 
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the ostium of the right coronary artery the first segment and the second segment lie anterior to the 
support section. 

[0013] A three dimensional steerable catheter to selectively engage the ostium of a right 

coronary artery of a patient can also be defined as comprising an abutment segment, a first segment 
extending firom the abutment segment and a second segment extending fi-om the first segment and 
terminating in a distal tip. When the distal tip is positioned within the ostium of the right coronary 
artery of the patient, the abutment segment abuts an interior surface of the patient's ascending aorta 
in a plane formed by a tangent of an axis of the first segment and the second segment is coaxial to 
an axis of the patient's right coronary artery. 

[0014] Therefore, firom the foregoing, it is a general object of the present invention to 

provide a novel and improved catheter for a right coronary artery and especially a three dimensional 
steerable catheter to selectively engage the ostiimi of a right coronary artery in a patient. Other md 
fiirther objects, features and advantages of the present invention will be readily apparent to those 
skilled in the art when the following description of the preferred embodiments is read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] FIG. 1 is a side or lateral view of a preferred embodiment of the present invention. 

[0016] FIG. 2 is an anterior-posterior view of the preferred embodiment as taken along line 

2-2 shown in FIG. 1. 

[0017] FIG, 3 is a view of the preferred embodiment as taken along line 3-3 shown in FIG, 

1. 

[0018] FIG. 4 schematically illustrates aortic and left and right coronary arterial structures 

for a patient in which a catheter as shown in FIGS. 1-3 is placed. 



I274773J1.DOC 



-7- 



[0019] FIG. 5 is a view along line 5-5 in FIG. 4. 

DETAILED DESCRIPTION OF THE INVENTION 
[0020] A catheter 2 for a right coronary artery in accordance with the present invention is 

illustrated in FIGS. 1-3. The catheter 2 comprises a proximal shaft 4 having a proximal end 6 to 
receive manipulation by a user (not shown) outside a patient in whom the catheter 2 is used. The 
catheter 2 further comprises a distal shaft 8 extending from the proximal shaft 4 opposite the 
proximal end 6. At least one lumen 9 extends through the shafts 4, 8 to permit passage of other 
devices (e.g., a balloon catheter when catheter 2 is a guide catheter) or substances (e.g., a 
radiopaque dye when the catheter is a diagnostic catheter). 

[0021] The distal shaft 8 includes a preformed support section 10 which both longitudinally 

and laterally supports a more distal portion of the catheter terminating in a tip 22. A transition 
segment 12, connected to the proximal shaft 4 at a first bend or curve initially forming an included 
angle Oa of between 135° and 175° or thereabouts, provides longitudinal and lateral support for the 
distal tip 22 so as to provide an offset from the axis of the proximal shaft 4 whereby the tip 22 
section can be relatively long. Stated another way, the transition segment 12 enables a longer distal 
tip to function as a shorter tip in passing through tiie body vessels and into the ostium of the right 
coronary artery, while maintaining the more gentle curve of a long tip when in the ostium of the 
right coronary artery, thereby facilitating the ability to move other equipment or substances through 
the bend and into the artery. Length in the tip compensates for the offset used to enable lateral 
support, and length facilitates more gradual angular transitions. The transition segment 12 
preferably is initially substantially linear and has a length between 20 millimeters and 80 
millimeters (or thereabouts) in the preferred embodiment. '"Natural state" or "initially" as used here 
and elsewhere, including the claims, with regard to angularity or linearity pertains to a relaxed state 
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of the catheter or its elements after the catheter has been manufactured but before it has been placed 
in use in a patient. "About" or "thereabouts" as used here and elsewhere, including the claims, with 
regard to angularity or linearity encompasses small deviations from the stated range endpoints. Even 
an absolute range encompasses deviations due to engineering tolerances. Furthermore, references to 
angles, bends, curves, points of connection and the like in this description and in the claims are not 
to be taken as excluding various transitions from one segment to another; that is, these may be 
linearly sharp or distinct transitions, but may be, and preferably are, radiused or smooth curvilinear 
transitions. 

[0022] The present invention is for use in a human body or a patient, and these terms are 

used synonymously herein. Directional references used herein (e.g., anterior, posterior, left, right) 
and in the claims are relative to the patient in accordance with medical vemacular, except where 
these direction references are indicated as relative to something other than the patient (e.g., relative 
to another portion of the catheter). For example, patient's left means towards to patient's left hand. 
[0023] The preformed support section 10 also comprises an abutment segment 14 

connected to the transition segment 12 at a second bend or curve initially forming an included angle 
ccb of between 135° and 175* or thereabouts. In a preferred embodiment, ccaand otb are substantially 
the same angle such that proximal shaft 4 is substantially parallel to abutment segment 14. The 
abutment segment 14 preferably is initially substantially linear and has a length between 5 
millimeters and 40 millimeters or thereabouts in the preferred embodiment. The abutment segment 
14 provides support relative to the aortic wall. That is, the segment 14 abuts posteriorly on the 
interior wall of the ascending aorta when positioned as shown in FIGS. 4 and 5, which provides 
resistance against the distal tip 22 disengaging the ostium of the right coronary artery once the 
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catheter is properly positioned. This support is provided along the length of the segnient 14 rather 
than at only a small point contact, whereby more stable support is provided by the segment 14. 
[0024] The distal shaft 8 also includes a preformed ostium entry section 16 extending from 

the preformed support section 10 and terminating at the tip 22. The preformed ostium entry section 
16 includes a first segment 18 connected to the abutment segment 14 at a third bend or curve 
initially forming an included angle oCc of between 80*" and 170° or thereabouts. The first segment 18 
preferably is initially substantially linear and has a length between 5 millimeters and 55 millimeters 
or thereabouts in the preferred embodiment. 

[0025] The preformed ostium entry section 16 further has a second segment 20 connected to 

the first segment 18 at a fourth bend or curve initially forming an included angle Oa of between 90*' 
and 175 or thereabouts. The second segment terminates at the distal tip 22, preferably a soft, 
atraumatic tip to reduce damage during positioning and torquing. The second segment 20 
preferably is initially substantially linear and has a length between 5 millimeters and 55 millimeters 
or thereabouts (with the tip 22 being about 5 millimeters long) in the preferred embodiment. 
[0026] The fu^t and second segments 18, 20 that direct tip 22 into the ostium of the right 

coronary artery are initially offset fi-om an imaginary plane 24 containing the transition and 
abutment segments 12, 14 of the preformed support section 10 in the orientation shown in FIG. 3, 
thereby making the catheter 2 into what is referred to as a three-dimensional catheter. As used 
herein and in the claims, "three-dimensional" means, in at least a natural state of the catheter outside 
the patient, a shape or configuration outside more than a single principal plane of the axis of the 
lumen 9 of the catheter 2). In other words, the lateral view shown in FIG. 1 illustrates two 
dimensions, the first being the length of catheter 2 and the second being the angles shovra in FIG. 1 
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(namely, Oa^ Ob, oec and Od). The third dimension is illustrated in FIG. 2, which shows angles Oe, af, 
Og and tth. 

[0027] In a presently preferred embodiment, in at least a natural state of this particular 

configuration outside the patient, the segment 18 is preformed to lie only to the right of or coplanar 
with the plane 24 when the plane 24 is in front of and parallel to a patient's sagital plane when the 
preformed ostium entry section extends to the patient's anterior from the preformed support section 
(this would place the patient behind and facing toward catheter 2 in FIG. 2, or to the right of and 
facing toward catheter 2 in FIG. 1, or above and facing toward catheter 2 in FIG. 3). In a presently 
preferred embodiment, once properly placed in the body, the segment 18 extends generally to the 
patient's anterior and to the patient's right or clockwise from a plane through the aorta parallel to the 
sagittal (i.e., midsagittal) plane. Referencing to the catheter 2 itself, in a particular implementation, 
the first segment 18 is disposed at an initial angle Oe of ISC'" to 180° or thereabouts relative to the 
plane 24 of the support section 10. While preferably less than 180°, Oe may be equivalent to 180° 
such that abutment section 14 and first segment 18 appear to be linear in the anterior-posterior view 
shown in FIG. 2. The second segment 20, on the other hand, extends in a different direction back 
toward the plane 24, including to the extent of intersecting it. In a particular implementation, the 
second segment 20 is disposed at an initial angle ocf of 0^ to 90*^ or thereabouts from an imaginary 
plane 26 (FIG. 3) defined by the first segment 18 and the abutment segment 14. The planes 24, 26 
are both perpendicular to an imaginary reference plane, such as the plane of the sheet containing 
FIG. 3. 

[0028] Although the foregoing description of the orientation of segments 18, 20 refers to 

plane 24 as defined by segments 12, 14 as illustrated, it is noted that segments 12 and 14 need not 
actually lie in this same plane in all embodiments of the present invention. In general, the abutment 
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segment 14 can be at an angle Og (FIG. 2) of between 140^ and 180*" or thereabouts relative to the 
axial line of the transition segment 12 or the plane 24. Similarly, the transition segment 12 can be 
bent or curved relative to the proximal shaft 4 or the plane 24, such as at an angle Oh (FIG. 2) of 
between 140^ and 180^ (or more) or thereabouts. Thus, these segments can be offset at one or two 
angles or curves (which can also be achieved as rotations) relative to one of the stated references. 
Furthermore, the distal portion can be twisted relative to the proximal portion. That is, the transition 
segment 12 (and thus the other distal portions extending from it) can be twisted (for example, from 
about 5° to 90°) relative to the proximal shaft 4. This twisting may acconimodate the placement of 
tip 22 into ostium 32 of right coronary artery 36 in a variety of morphologies foxmd in patients. 
[0029] The catheter of the present invention can be made of known materials and with 

known techniques. The material or materials of construction may be the same throughout the 
catheter, or different materials may be used. A typical material is a known type of plastic used in 
other catheters, and it can be of a type which itself provides sufficient stiffiiess to have a desired 
torque-transmitting capability; however, other constructions can be used, a non-limiting example of 
which is to incorporate a metallic wire or braid in or with the plastic tubing of the catheter body to 
provide or enhance the torque-transmitting characteristic of the catheter. Preferably the material of 
constmction prevents or reduces trauma as the catheter is moved through the body (this is especially 
desirable for the tip 22 which preferably is defined by a thin wall made of a very soft material as 
known in the art). One or more particular combinations of angles and lengths from the 
aforementioned ranges are selected for manufacturing specific catheters as are suitable for use in a 
human. 

[0030] Part of a typical human cardiovascular system is schematically shown in the side or 

lateral view of FIG. 4 and the indicated sectional view of FIG. 5. This system includes an aorta 30 
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comprised of a descending aorta 30a, an ascending aorta 30b, and an aortic arch 30c which extends 
from the descending aorta 30a to the ascending aorta 30b over a curve of approximately 180°. The 
ascending aorta 30b branches through a right ostium 32 and a left ostium 34 into a right coronary 
artery 36 and a left coronary artery 38, respectively. The left and right coronary arteries 38 and 36 

o 

are typically separated by an angle of approximately 120 . 

[0031] Also represented in FIGS. 4 and 5 is the catheter 2 placed for effective use in a 

patient. Placement of the catheter 2 as shown in FIGS. 4 and 5 usually occurs through a femoral 
artery using a technique applied to achieve the illustrated positioning of the catheter 2. This 
positioning includes having the abutment segment 14 of the preformed support section 10 abut an 
interior surface of tiie ascending aorta 30b of the patient substantially opposite the ostium 32, which 
typically is a posterior interior surface 40. Entry of the distal tip 22 into the ostium 32 is obtained 
by applying torque to the proximal end 6 and transmitting the torque through the proximal shaft 4 
and the distal shaft 8. More specifically, the catheter 2 is advanced in conventional manner until the 
distal tip 22 is sUghtly above the ostium 32 of the right coronary artery 36. As the proximal end 6 is 
torqued clockwise, the shafts 4 and 8 rotate in response, and the distal tip 22 rotates and lowers into 
engagement with the ostium 32. In a preferred embodiment abutment segment 14 is positioned at 
least about 5 millimeters above the level of the ostium 32 when distal tip 22 is positioned within the 
ostium 32. Also, in a preferred embodiment, first segment 18 and second segment 20 lie anterior to 
support section 10 when distal tip 22 is positioned within the ostium 32. Such a geometric 
configuration allows distal tip 22 to be positioned deeper into the coronary artery 36 (i.e., effectively 
lengthens catheter 2) such that distal tip 22 is more secure and less Ukely to become dislodged from 
the coronary artery 36 when pushing tools or other substances through the lumen 9 of the catheter. 
Engagement with the ostium 32 is secured by the abutment segment 14 engaging the aortic wall, 
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and ease of equipment or substance transmission through the lumen 9 of the catheter 2 is faciUtated 
by the relatively long distal tip 22 as offset by the transition segment 12. 

[0032] The three dimensional configuration of the present invention allows distal tip 22 to 

be inserted into the ostia of right coronary arteries across a range of morphologies. This is 
accomplished, in part, because distal tip 22 and second segment 20 are coaxial with the axis of the 
right coronary artery when properly positioned. This coaxial arrangement reduces trauma to the 
right coronary artery when the catheter is positioned in the right coronary artery and allows distal tip 
22 to be inserted deeper into the right coronary artery. Moreover, angle Of creates a deviation of the 
second segment 20 to the patient's left (when tip 22 is directed anteriorly of a patient). This 
deviation to the left allows distal tip 22 to follow (rather than lead if there was a deviation to the 
right) when catheter 2 is torqued in the customary clockwise direction. That is, distal tip 22 follows 
an imaginary plane that includes abutment segment 14 and a point of connection between first and 
second segments 18, 20 when proximal end 6 is torqued clockwise. As previously indicated, the 
point of connection between first and second segments 18, 20 may be a distinct transition or a 
radiused or smooth curvilinear transition. Having the distal tip 22 follow may minimize gouging 
and damage caused by rotating and may reduce the amount of torque (force) necessary to rotate 
catheter 2 (even though catheter 2 must be twisted a greater number of degrees as compared to a 
deviation to the right.). 

[0033] The three dimensional configuration of the present invention also allows for 

enhanced stability and support when the distal tip 22 is positioned in the ostium 32 of a right 
coronary artery 36. More specifically, abutment section 14 abuts the interior surface of the 
ascending aorta 30b in a plane defined by the tangent at the interior surface of the ascending aorta 
30b, where tangent 42 is substantially perpendicular to axis 44 of first segment 18. Thus, referring 
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to FIG. 5, Oi and Oj are in the range of about 60-120°, or more preferably in the range of about 70°- 

o _ 

110° but are most preferably 90°. This substantially perpendicular alignment, especially when 
combined with the feature of the second segment 20 being coaxial with the axis of the right 
coronary artery as previously described herein, provides support and stabiUty when tip 22 is 
positioned in the ostium 32 so the forces exerted by pushing tools and instruments through the 
lumen 9 of the catheter 2 do not cause the distal tip 22 to move or become dislodged from the 
ostium 32 of the right coronary artery 36. 

[0034] Accordingly, the present invention provides a preformed, steerable catheter, 

particularly a preformed, steerable guide or diagnostic catheter, for a right coronary artery. 
[0035] Thus, the present invention is well adapted to carry out the objects and attain the 

ends and advantages mentioned above as well as those inherent therein. While preferred 
embodiments of the invention have been described for the purpose of this disclosure, changes in the 
construction and arrangement of parts and the performance of steps can be made by those skilled in 
the art, which changes are encompassed within the spirit of this invention as defined by the 
appended claims. 
[0036] What is claimed is: 
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